Cell-free formation of disulfide-bonded multimer from isolated plasma fibronectin in the presence of a low concentration of SH reagent under a physiological condition.
Purified plasma fibronectin in Tris-buffered saline aggregated on incubation at 37 degrees C in the presence of dithiothreitol without the presence of cells. On SDS polyacrylamide gel electrophoresis without reduction, dimeric fibronectin showed a 460 kDa band, while the protein band of aggregated fibronectin remained at the top of the running gel. The aggregate was a disulfide-bonded multimer, since both the dimeric and the multimeric fibronectins migrated as 230 kDa polypeptides after reduction. The multimer formation required SH reagent and proceeded faster with higher SH concentration, suggesting the occurrence of a disulfide exchange reaction during the aggregation. Since dimeric fibronectin with carboxymethylated sulfhydryl groups also formed multimers under the same condition, the free sulfhydryl groups of dimeric fibronectin may not be involved in the multimer formation, suggesting involvement of disulfide exchange from intramolecular bonds to intermolecular bonds. The multimerization was not influenced by Na+, Ca2+, or EDTA, while urea-treated fibronectin required a higher concentration of dithiothreitol for multimer formation. Fibronectin partially degraded by m-calpain did not form multimers. The multimeric fibronectin retained heparin-binding and cell attachment activities, but had lost gelatin-binding activity. Involvement of the terminal regions containing type I and type II repeats was suggested in the interaction of pFN leading to the multimerization.